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REMARKS 

Applicant has careflilly considered the ExanMnert commaits in the Office Action mailed 
April 18, 2006. In response. Applicant has cancelled claims 32. 33, 36. and 37 without prejudice 
or disclaimer, leaving claims 17, 18. 24^30, 34. 35, and 38-42 pending in the application. 
AppHcant reserves the right to puisoe the canceled claims in a contmuation application. Claims 
17 and 34 have heen amended. Support for these amendments can be found throughout the 
specification and figures. No new matter has been added. AppUcani respectfully requests 
reconsideration and allowance of cUdms 17, 18, 24-30, 34. 35, and 38-42. 

Eramiwpr Litenriew 

A telephone interview was conducted on July 7. 2006 between Examiner James Brittain 
and Applicant's representative, Mr. Brian Batzli (Reg. No. 32,960). Also attending the meeting 
was Ms. JuKe Skoge (an attorney with Applicant's Attomey's fimi). Applicant's claims 17, 32, 
and 34 were discussed in view of the cited references. The Examiner indicated that the 
Applicant's proposed amendments to claims 17 and 34 speared to overeome Jhe prior ait, but 
that additional consideration was needed. Accordingly, no final agreement was reached. 

Applicant has amended the claims above in response to the Examiner's comments during 
the lat&rnevf. 



Claim Relections 

In the Office Action, claims 1 7, 1 8, 24-26, 28. and 30 were rejected under 35 U.S.C 
103(a) as being unpatentable over DE 3,017,371 (hereinafter "the 371 reference") in view of BP 
3 11, 828 to Dolezych (hereinafter "the '828 reference") and U.S. 5,832,569 to Berg (hereinafter 
"the '569 reference"). Applicant respectfolly traverses Ihe rqection and submits the rejection is 
overcome. 

Claun 17 recites, in part, a bi-Klirectional tensionhig device including two plate members, 
a first support surface extending between the plate members, a first and second anchoring line 
attachment means, and a first and second guide means. The first guide means is configured to 
guide the threadable line under the first anchoring line attachment means and over the first guide 
means and over the blocking mechanism when the anchoring line is attached to the second 
anchoring line attachment means. The second guide means is configured to guide the threadable 



7 

PAGE »42'RCVDAT7m$ 8:13:36 PM [Eastern Daylight Tline]'SV^^^ 



07/18/2006 19:13 FAX 



UERCHANT S GOULD 



1009/042 



line under the second anchoring line attachment means and over the second guide means when 
the anchoring line is attached to the first anchoring line attachment means. 

M contrast, none of the cited references disclose or suggest a tensioning device including 
a first guide means configured to guide a threadable line under a first anchoring line attachment 
means and over a blocking mechanism when an anchoring line is attached to a second anchoring 
line attachment means and a second guide means configured to guide the threadable line under 
the second anchoring line attachment means and over the second guide means when the 
anchoring line is attached to the first anchoring Hne attachment means. 

As noted by the rejection, the '371 reference lacks a clear showing of fim and second 
guide means to aid in winding the threadable line. The '828 reference does not overcome the 
shortcomings of the '371 reference. The '828 reference does not disclose guide means spaced 
fi-om anchoring line attachment means to guide a threadable line under the anchoring line 
attachment means and over the guide means. Rather, the '828 reference discloses bolts 26, 27 of 
smaller diameter arranged be?ieath the connection bolts 24, 25. See the translation of (he '828 
reference, page 4, lines 30-34. Moreover, a third bolt 2 is ananged near the blocking mechanism 
to guide the threadable line beneath the blocking mechanism and beneath the third bolt 2. 

The '569 reference also does not overcome the shortcomings of the "371 and '828 
references. Hie '569 reference does not disclose or suggest first and second guide means each 
configured to guide a threadable line under an anchoring line attachment means and over the 
guide means. Moreover, the '569 reference does not disclose or suggest guiding the threadable 
line over a blocking mechanism. 

For at least these reasons, i^licant asserts the '371 reference would not lead a person 
having skill in the art to the invention of claim 17. even in view of the '828 reference and the '569 
reference. Claims 18. 24-26, 28, and 30 depend fiom claim 17 and are allowable for at least the 
samereasons. AppUcant respectfully requests reconsideration and aUowance of claiins 17, 18. 
24-26, 28, and 30. Applicant does not otherwise concede the coirecmess of the rg ection and 
reserves the right to make additional arguments if necessary. 

Next in the Action, claims 27 and 29 were rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over the '371 reference in view of the '828 reference and the '569 reference as 
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applied to claim 17. and ftrther in view of U.S. 5.778.496 to Huang. Applicant respectfully 
traverse the rgection and assert the rejection is overcome. 

Qaims 27 and 29 depend fiom claim 17 and are allowable over the combination of the 
•371 reference, the '828 reference, and the '569 reference for at least the same reasons as 
discussed above with respect to claim 17. Huang does not overcome the shortcomings of these 
references. Huang discloses only one anchoring line attachment means and fails to disclose or 
suggest first and second guide means with each bein£.configuredto guide athreadable line undw 
the respective anchoring line attachment means and over the guide means. 

For at least these reasons. Applicant asserts the "S?! reference would not lead a peison 
having skill in the art to the invention of claims 27 and 29. even in view of the '828 reference, the 
'569 reference, and the '496 reference. AppUcant respectfully requests reconsideration and 
aUowance of claims 27 and 29. AppUcant does not otherwise concede the conectness of the 
rgection and reserves the rigjit to make additional arguments if necessary. 

Claims 34-36. 38 and 4(M2 were rejected under 35 U.S.C. 103(a) as being unpatenable 
overthe'371 reference, the '828 reference, and U.S. 1,001,547 to McMillen (hereinafter "the '547 
reference"). Claim 36 has been cancelled without prqudice or disclaimer, thereby rendering the 
rgection with respect to this claim moot With respect to claims 34. 35. 38, and 40^2, 
^Bcant traverses the rg'ection and respeetfiilly asserts the rejection is ovetcome. 

Claim 34 recites, in part, a bi-directional tensioning device including two plate membera 
and a blocking mechanism operationally coupled to the plate members. The blocking 
-mechanism includes a handle attached to a blocking pawl. ITie blocking pawl extends along a 
plane. The handle includes amis oriented to extend out of the plane of the blocking pawl to 
enable the handle to extend over a threadable line. The device also includes a first guide means 
and a second guide means. The first guide means is configured to guide Ae threadable line 
under the first anchoring line attachment member and over the first guide means and over the 
blockingpawl when the anchoring line is attached to the second anchoring line attachment 
member. Hie second guide means is configured to guide the threadable line under the second 
anchoring line attachment member and over the second guide means when the anchoring Ime is 
attached to Ac first anchoring line attachmait member. 



9 



PAIS 1(IH2 ' RCVD AT 7/1812006 8:13:36 PM [Eastern DaylpTime] ' SVR:USPTO^^^ 



07/18/2006 19:13 FAX 



MERCHANT & GOULD 



12)011/042 



AppUcant asserts claim 34 is aUowable over the '371 reference and the '828 reference for 
at least the same reasons as discussed above with respect to claim 17. The '547 reference does 
not overcome the shortcomings of the combination of the '371 and the '828 references. The '547 
reference is directed to a wire stretcher having only one anchoring line attachment means. Tlie 
•547 reference does not disclose or suggest guide means configured to guide a thieadable line 
under an anchoring line attachment means and over ttie guide means. 

In addition, none of the cited references disclose or suggest a blocking mechanism 
including a handle attached to a blocking pawl where the blocking pawl extends along a plane 
and the handle includes anns oriented to extend out of the plane of the blocking pawl to enable 
the handle to extend over a threadable line. While the '547 reference discloses a handle on a 
blocking mechanism, the disclosed handle includes an eyebolt extending aloqg the plane of the 
blocking mechanism and not out of the plane. The disclosed handle also does not extend over a 
threadable line. In feet, the disclosed handle is located on m opposite side of the wire stretcher 
firom the threadable line. 

For at least these reasons, AppUcant asserts Ae '371 refeteoce would not lead a person 
having skill in the ait to the invention of claim 34, even in view of the '828 reference, and the 
'547 reference. Claims 35, 38 and 40-42 depend 6am claim 34 and are allowable for at least the 
same reasons. Applicant respectfUUy requests reconsideration and aUowance of claims 34, 35, 
38, and 40-42. AppUcant does not otherwise concede the cozzectness of the n?jection and 
reserves die right to make additional arguments if necessary. 

Claim 39 was rejected undw 35 U.S.C. 103(a) as being unpatentable over the '371 
reference in view of the '828 reference and die '547 reference as appUed to claim 34 above, and 
furlherin view ofU.S.4,5H742 to Speich (hereinafter "the 742 reference"). Applicant ' 
traverses the rg'ection and respectMly asserts the rejection is overcome. 

Claim 39 depends from claim 34 and is allowable over the combination of the '371 
reference, the '828 reference, and the '547 reference for at least the same reasons as discussed 
above with respect to claim 34. The '742 reference does not overcome the shortcomings of the 
371 reference, the '828 reference, and the '547 reference. The 742 reference does not disclose or 
suggest guide means configured to guide a threadable Une under an anchoring line attachment 
means and over the guide means. 
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For at least these reasons, AppUcant asserts the '371 reference would not lead a person 
having skill in the art to the invention of claim 39, even in view of the '828 reference, the '547 
reference, and the 742 reference. Applicant respectfully requests reconsideration and allowance 
of claim 39. Applicant does not otherwise concede the correctness of the rgection and reserves 
flie right to make additional arguments if necessary. 

Claim 37 was rgected under 35 U.S.C 103(a) as being unpatentable over the 371 
reference in view of the '828 reference and the '547 reference as ^lied to claim 34. and further 
in view of the '569 reference. Claim 37 has been cancelled without pr^gndice or disclaimer, 
theteby rendering the rejection moot. Applicant does not otherwise concede the correctness of 
the rejection and reserves the right to make additional arguments if necessary. 

Claims 32 and 33 was rgected under 35 U.S.C. 103(a) as being uiipatentable over the 
•547 reference in view of the U.S. 1.287.050 to Kian^ (hereinafter "the -050 leference-O, and the 
'828 reference. Claims 32 and 33 have been oaneelled without prejudice or disclaimer, ttiereby 
rendering the rqeotion moot. AppKcant does not otherwise concede the correctness of the 
rgection and reserves the right to make additional ai^ents if necessary. 

Translations of Prior Art 

Applicant has enclosed herewith copies of English language translations of the DE 
3.017.371 reference and the EP311.828 reference forliieExaminer-sreview. ApplicantwiU 
submit a Supplemental IDS for such references Shortly. 
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Conelnsiim 

In view of the above amendments and remarlcs. Applicant respectiuUy requests a Notice 
of Allowance. If the Examiner beUeves a telephone conference would advance the prosecution 
of this vacation, the Examiner is invited to telephone the undet^igned at the below-Usted 
telephone number. 

Respectfully submitted, 

MERCHANT & GOULD P.C. 
P.O. Box 2903 

Minneapolis, Minnesota 55402-0903 
(612)332-5300 

DateJuly ri, 2006 ) " ^A/ 



Brian H. Batzli 
Reg. No. 32,960 
BHB/]KS:bog 
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KATCHET FORTIGHTCNING, E5PECXALLY OF LASHINO STRAPS 

The Invention relates to a ratchet for tightening, especially of lashing straps, with a frarre 
part having a pair of skle pieces arranged nonnally spaced-apart at both sides of a bridge 
element formed as one piece with the skie pieces, which sWe pieces have bores for the 
rotatlonally-nnovable support of a strap windup shaft with a slot, which str^p windup shafi 
woric together with, on the one hand, a swingable drive hand-lever and, on the other hand, 
with ratchet wheel locK, wherein each support bore Id forrred at the top and toward the 
outside with a divided-cfrcte shaped gukle link for a pawl that Is displaceably an^nged 11 
the drive hand-lever, and in the frame part a likewise displaceably-arranged reverse-motion 
bcking pawl is present^ 
characterteed In that, 

the side pieces (la, lb) are connected flxedty to each other at the frame part (10 
without arrangeoTent of the single-piece bridge element, but rather .thnDugh at least two 
space-retaining elements (2, 3) formed as nultiple pieces wfth th6 side pieces (la, lb). 
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RATCHET FOR TIGHTENING^ ESPECIALLY OF LASHING STRAPS 



The invention relates to a ratchet for tightening, especially of lashing straps, with a 
frame part having a pair of side pieces arranged normally spaced-apart at both sides 
of a bridge element formed as one piece with the side pieces, which side pieces have 
bores for the rotationally-movable support of a strap-winding shaft with a slot, which 
shaft works together with, on the one hand, a swingable actuating hand-lever, and 
on the other hand, with a ratchet wheel catch, wherein each support bore is formed 
at the top and toward the outside with a divided-circle shaped guide link for a pawl 
displaceably arranged in the actuating hand-lever, and <n the frame part a likewise 
displaceably-arranged reverse-motion locking pawl is present. 

A ratchet of the type specified above is referred to as a tension lock for belt straps. 

A tensioning device or ratchet or tension lock of the above-stated type is known, for 
example, from US Patent Specification 4,199,182. 

In the known device, a locking member is associated with the locking teeth of the 
ratchet wheel, which locking member consists of a single locking pawl. The number 
of the teeth on ratchet wheels, as is teamed fi^m this publication, is limited for 
reasons of strength. They normally amount to 11 (eleven) and thus correspond to a 
tooth distribution with an angle of approximately 33*. 

A distribuUon angle of this size prevents, in many cases, the actual attaining of the 
greatest possible tensioning force in the lashing strap through actuation by means of 
the hand power of the hand lever arranged as the driving organ, because in order to 
engage the locking pawl with the most remote reachable locking tooth of the ratchet 
Wheel, It would sUII be necessary to carry out a movement step that far exceeds the 
available hand power of the user. Here, then, only a tooth that stands further back In 
the drive-rotation direction can be engaged, and in the most unfavorable case a 
slackening of the ratchet wheel and thus of the achievable strap tension through the 
winding shaft occurs, up to approximately the movement step of one tooth angle. 
The maximally achievable tension moment Is thus not even close to being attained. 

A tensioning device of the type stated at the beginning is further known from DE-PS 



PA(X1SM2'R(^AT7/1iU20(l( 8:13:36 PM [Eastern DayfigtrtTiinel'SVR:^^^^ 



07/18/2006 19:15 FAX 



MERCHANT & GOULD 



111016/042 



EP 0 311 828 A2 

2 

32 03 750. 

In this known device, as well as in a multitude of similar ratchets and tension locks 
known In the prior art and commen:laIIy available, the tension lock consists of a 
frame in the form of a U-shape-canted profiled sheet metal with a relatively short 
base and two U-legs projecting beyond this base forward and backward, into one end 
of which a crossplece or bolt is inserted via aligned bores, which crossplece or bolt, 
normally with an intermediate layer of a small tube spacer, connects the legs to each 
other via a screw connecHon or a riveted Joint in a spaced apart, parallel manner. 

In the known strap ratchets or tension locks, this bolt forms at one end of the frame 
a strap connection for a strap end assembled with a loop. 

At the other end, the frame formed with a U-shaped bridge is then provided with 
aligning support bores for the slotted strap wind-up shaft. Into which a loop-free 
strap end is inserted and, through winding onto the the winding shaft. Is first 
fastened and subsequently tightened. 

Disadvantageous In this generally conventional design that is established as standard 
in practice is the fact that the damping direction of the ratchet In the strap path is 
fixed in the above-mentioned arrangement of the strap connections in such a way 
that In each case the loop-free strap end must be connected to the to the end of the 
frame having the winding shaft and the strap end provided with a loop must be 
connected to the opposite end of the frame. A reversal of the ratchet body is thus 
not possltHe with the known design of the ratchet. 

Thus, the case can arise in which, during the lashing down of a parcel, the driving 
lever, worthing together with the ratchet-wheel lock. Is located In an unfavorable 
position. This is because, depending on the position In which the lashing means, 
strap, their catch point on the vehicle, and the ratchet are situated in relation to, on 
the one hand, the position of the good to be lashed, and on the other hand, to the 
posltton of the operating person, this person, for example standing at street level, 
can actuate the ratchet better, with respect to ergonomics, through pulling down 
with raised hands while standing, the ratchet being above head level on the vehicle, 
or, for example, standing on the pallet, can actuate the ratchet better in an 
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ergonomic respect through pulling the lever up from a bent-torso position. 

Consequently, the use of a ratchet that Is non-reversible in its association with the 
different strap ends necessarily leads to. ergonomlcally unfavorable situations. 
Through this, considerable problems can arise during the lashing down, since the 
necessary lashing tension is not achieved. 

Starting from the named prior art, the invention is based on the task of improving a 
ratchet of the type in question In such a way that it malces possible. In all occurring 
application cases, an ergonomlcally optimal actuation in order to achieve the 
greatest possible tension force, through being attachable to the strap ends In a 
selective manner In each case, such that an actuation can always be carried out, to 
the greatest possible extent, through application of the full body weight. 

Further, the achievement of the highest possible tension forces should also be 
additionally Improved through the fact that. Instead of the hitherto usual tooth 
distribution angle of approximately 33', a substantially smaller tooth distribution 
angle in the ratchet wheel lock is made possible, without thereby reducing the 
necessary strength and/or reliability of the lode. 

Finally, the Invention alms at an arrangement of the device that is as uncomplicated 
as possible, which device should preferably be suitable in a special manner for 
economical production from stampings even for relatively small to medium serial- 
piece numbers. 

With the invention, the solution of the stated task is successful, In the case of a 
ratchet, of the type named in the preamble, for tightening, especially of lashing 
straps, through the fact that the side pieces, with arrangement of the one-piece 
bridge element, are fixedly connected to each other at the frame part through at 
least two multlplece space-retaining elements. 

Advantageoushr, through the elimination of the bridge element between the side 
pieces, generally standard in the prior art, as well as through the connection of the 
side pieces through multlplece space-retaining elements, the accessibility of the 
insertion slot of the strap winding shaft is substantially improved, and this in such a 
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way that a loop-free end can be rnseited without difficulty into the slot of the winding 
shaft from each of the two ends of the frame part or rather of the side pieces. 

Thus, for the first time the Invention offers the possibility of connecting the strap 
ratchet between a loop-free strap end and a strap end with a loop In every case 
independently of the arrangement of the ratchet, in such a way that the actuating 
lever, In cooperation with the ratchet wheel lock, is available in an ergonomically 
favorable position that allows the user to use his full body weight, in addition to his 
muscle power, during the actuation of the actuating lever. 

However, the elimination of the usual bridge element between the side pieces, 
present In the prior art, also results in a significant reduction of the tool expense 
necessar/ In the production for the corresponding stampings. For example, now 
necessary for the design of the frame part according to the Invention are two 
Identical stampings that can be stamped out of strip stocic with relatively little 
material waste. With the reduction of the blank surface, however, not only does the 
tool become smaller and thus more economical, but also the cutting pressure is 
reduced and thus a substantially smaller stamping press is needed/ the operating 
costs of which are likewise lower. At the same time, such smaller presses operate 
with a comparatively very much quicker work cycle, so that for that reason too the 
production costs are reduced. 

Thus, through the design according to the invention, in addition to the improvement 
in the application area, production costs are saved and the possibility arises of a very 
economical manufacturing even in the case of small or medium production-lot si^es. 

Further improvements of the inventive object result from embodiments In detail 
corresponding to the features of ddims 2 through 11. 

Here, for the free choice of the clamping direction of the ratchet between two strap 
ends with different end equipment, it is of essential Importance to the Invention that 
the side pieces display connection bolts at both ends, as well as that underneath 
each of the connection bolts is arranged In each case a second bolt^ forming a guide 
slot for the strap, the second bolt being spaced apart in a parallel manner. 
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Further, of essential advantage to the Invention, In cooperation with the above- 
stated features, Is the design of the ratchet wheel of the ratchet wheel lock, in which 
the diameter ratio of the shell circle to the root cirde of the teeth is between 1.1 and 
1.2, preferably 1.16666. , 

Through this means it becomes possible for the angular distance from tooth to tooth 
to be between 15 and 18 angular degrees, whereas this distance, as mentioned, is 
usually approximately 33'' In the case of the prior art. 

This narrower tooth distribution Is made possible through an Increase In the number 
of teeth to 24 or 20 teeth, as the case may be, in the ratchet wheel, and this in turn 
through an increase of the ratchet wheel diameter, which Is achieved through the 
fact that, according to claim 9 of the Inventive object, the center point of the support 
bore of the winding-shaft support Is arranged on a line x-x that runs at substantially 
the height of the top edge of the side piece. 

A further Improvement essential to the Invention Is achieved according to claim 10 
through the fact that the guide link, which normally displays at one end of Its 
divided-circle shaped form a catch recess for fixing the actuating hand-iever in the 
neutral position when the lock of the winding shaft Is released by means of the pawl, 
according to the Invention displays also at the other end of Its divided-circle shaped 
form a second catch recess for fixing the actuating hand-lever In its actuating end- 
position. 

Through this means, the hand lever can be fixedly engaged in either of its end 
positions, which, in consideration of the reversibility of the ratchet In the strap 
running direction achievable with the invention, is especially advantageous. 

The Invention is shown In schematic drawings in a preferred embodiment form, and 
further advantageous details of the invention can be learned from the drawings. 

The drawings show In detail: 

Fig. 1; a ratchet In side view; 

Fig. 2: the ratchet according to Fig. 1 in plan view of a plane IMI In Fig. 1; 
Fig. 3: a side view of a side piece of a ratchet according to Fig. 1; 
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Fig. 4: a ratchet wheel of a ratchet according to Rg. i, m side view. 

The ratchet, represented in Fig. 1 in side view, for tightening of lashing straps 
displays a frame part 10, which is formed substantially of a pair of side pieces la, lb 
arranged in a spaced-apart manner. These side pieces display bores ga, 9b for the 
rotatlonally-movable support of a strap winding shaft 23 as well as of a actuating 
hand-lever 14 that is In turn supported on this shaft 23. 

Worlcing together with the strap winding shaft 23 is a ratchet wheei lock IS, which 
Includes a ratchet wheel 20 and a pawl 16 arranged displaceably in the actuating 
hand-lever 14, as well as a reverse-motion loclUng pawl 7 lilcewlse arranged 
displaceably in the frame part 10. 

The bores 9a, 9b are formed at the top and toward the outside with a divided-clrrie 
shaped guide linic I2a, 12b fbr the pawl 16 that Is displaceably arranged in the 
actuating hand-lever 14. 

Whereas In the prior art - as mentioned - It is conventional and has become 
generally established to connect the two side pieces la, lb of the fr^me part 10 of a 
ratchet In a U-shaped manner through a bridge element formed as a single-piece 
with the side pieces. In deviation from this standard structure the inventive object Is 
designed such that the side walls la, lb are fixedly connected to each other on the 
frame part 10 without arrangement of a single-piece bridge element of this type, but 
rather by means of at least two space-retaining elements 2, 3 formed as multiple 
pieces with the side walls la, lb. 

As can be learned from a viewing together of Figs, i and 3, as a consequence of the 
elimination of the bridge element the side pieces la, lb are designed in an especially 
uncomplicated manner in their shaping, and consist essentially of strip-shaped lower 
formed part 33 with the guide link 12a, 12b enclosing the bore 9a, 9a In a one-piece 
manner at the top. 

Also as a consequence of the absence of the bridge element between the side pieces 
la, lb, the diameter of the ratchet-wheel shell circle can now be designed 
considerably larger than It can be in the known ratchets. 
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■nius, for example, the diameter of the shell cirde 20 (Rg. 4) corresponds to double 
the width (= 2B) of the strip-shaped fbrmed part 33 of a side piece la, lb. 

A further serious and thus invention-essential advantage resulU also from the 
elimination of a bridge element In that. In accordance with the representation In Fig. 
1, a loop-free strap end 32 can now be Inserted Into the ratchet also from the side of 
the frame part lO displaying the reverse-motion locking pawl 7 and can be rolled up 
around the strap winding shaft 23 after insertion Into the slot of the latter. 

This was, for practical purposes, Impossible until now with the presence of a U- 
shaped bridge element between the side pieces la, lb of the frame part 10. 

In an embodiment, the space-retaining elements 2, 3 are fastened to the side pieces 
la, lb by means of rhret connections 4, 5. 

However, this is not to exclude the fact that soma of these space-retaining elements, 
e.g. 3, can be designed as threaded bolts with space retainers, such as small tubes, 
inserted between the side pieces la, lb. 

Further, In an embodiment essential to the invention the side pieces la, lb display 
connection bolts 24, 25 at both ends 28, 29. 

This measure also serves to allow the Insertion, according to choice, of a loop-free 
Strap end 32 from either of the two ends 28, 29 of the ratchet Into the latter and the 
connection to the apposite end, in each case, of the strap end 35 having the loop, or 
vice versa. 

Further, in an embodiment under each of the connection bolts 24, 25 is arranged in 
each case a second, thinner bolt 26, 27, forming In each case a guide slot 30, 31 for 
the strap ends 32 and 35, this second bolt being arranged In a parallel, spaoed-apart 
manner. 

This measure also serves to allow the free choice of the strap end 32 or 35 to be 
inserted from the right (e.g. Fig. l) or iilcewlse from the left, or vice versa. 

Here, in each case the connection bolt 24, 25 is appropriately substantially larger in 
diameter than the second bolt 26, 27, and arranged in approximately the center 
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region of the width "B" of the side piece la, lb, while the second bolts 26, 27 ar« 
arranged in the lower region of the side pieces la, lb. 

Further, in an embodiment a space-retaining element 3 is designed with a guide 6 
for the reverse-motion locking pawl 7 that is displaceably arranged In the frame part 
10. 

Further, In an embodiment essential to the invention. In which the ratchet wheel 20 
of the ratchet wheel locic 15 is formed with unidirectional teeth 8, the diameter ratio 
of the shell cirde 21 to the root circle 22 of the teeth 8 amounts to between 1.1 and 
1.2, and preferably 1.16666. From this results an angular distance between two 
neighboring teeth 8a, 8b, In each case, of between IS" and 18° (Fig. 4). 

Further, the center point "M" of the bores 9a, 9b for supporting the strap winding 
shaft 23 Is advantageously arranged on a line x-x (Fig. 3> that runs substantially at 
the level of the top edge 11 of the side pieces la, lb. 

As a consequence of the arrangement thus made, the ratchet wheel 20 can have a 
diameter that is substantially larger. In relation to the height of the ratchet, than was 
usual or possible until now in the Icnown ratchets. 

From this results In addition the advantage essential to the Invention that, through 
the Increased number of teeth 8a, 8b, etc. with a relatively unchanged tooth shape 
and depth, the angular distance from tooth to tooth 8a, 8b can be reduced to 18° or 
15% as the case may be, from the approximately 33* In the known designs of 
ratchets, and this without the additional expense of, for exarnple, a known double 
ratchet wheel lock. Resulting from this is the possibility. In a ratchet of 
uncomplicated design, of an optimal tightening power in the use of the ratchet 

In a further embodiment, wherein the guide link 12a, 12b displays at one end 18 of 
its divlded-clrde shaped embodiment a catch recess 13 for fixing the actuating hand- 
lever 14 in the neutral position when the lock 15 of the strap winding shaft 23 Is 
released by means of the pawl 16 that can be engaged In the catch recess 13, the 
guide link 12a, 12b displays at the other end 19 of its divided-circle shaped 
embodiment a second catch recess 17 for fixing the actuating hand-lever 14 in Its 
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actuating end-position. 

Through this means, the hand-lever 14 can be locked fast In each of its end 
positions, which, in consideration of the directional reversal of the ratchet in the 
strap running direction possible according to the invention, is an essential advantage 
and increases the security, for example during transport. 

The ratchet according to the invention is uncomplicated In structure, is reversible in 
the direction of connection at will, and makes possible, as a consequence of the 
special embodiment of the ratchet wheel and Its distribution of teeth, an optimal 
utilization of the actuation force in the ergonomlcally best conditions. 

To this extent, an ideal solution of the tasic stated at the beginning can be spoken of. 
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CLAIMS 

1. Ratchet for tightening, especially of lashing straps, with a frame part having a 
pair of side pieces arranged normally spaced-apart at both sides of a bridge 
element formed as one piece with the side pieces, which side pieces have bcr«s 
for the rotatlonally-movable support of a strap winding shaft with a slot, which 
strap winding shaft works together with, on the one hand, a swingable actuating 
hand-lever and, on the other hand, with a ratchet wheel lock, wherein each 
support bore is fomied at the top and toward the outside with a divided-circle 
shaped guide link for a paw! that Is displaceably arranged in the actuating hand- 
lever, and in the frame part a likewise displaceably-arranged reverse-motion 
locking pawl Is present, 
characterized In that 

the Side pieces (la, lb) are connected fixedly to each other at the frame part 
(10) without arrangement of the single-piece bridge element, but rather 
through at least two space-retaining elements (2, 3) formed as multiple pieces 
with the side pieces (la, lb), 

2. Ratchet according to cialm 1, characterized in that the space-retaining- elements 
(2, 3) are attached to the side pieces (la, lb) by means of rivet connections (4, 
5). 

3. Ratchet according to claims 1 and 2, characterized In that the side pieces (la, 
lb) display connection bolts (24, 25) at both ends (28, 29). 

4. Ratchet according to one of the claims 1 through 3, characterized in that 
underneath each of the connection bolts (24, 25) Is arranged In each case a 
second bolt (26, 27), forming a guide slot (30, 31) for the strap (32), said 
arranging being in a parallel, spaced-apart manner. 

5. Ratchet according to one of the dalms 1 through 4, characterized in that the 
connection bolts (24, 25) are substantially larger In diameter than the second 
bolts (26, 27) and are arranged approximately in the region of the central 
breadth of the side pieces (la, lb), and the second bolts (26, 27) are arranged 
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in the lower region of the side pieces. 

6. Ratchet according to claims 1 and 2, characterized In that a space-retaining 
element (3) Is designed with a guide (6) for the reverse-motion locking pawl (7) 
that is displaceably arranged In the frame part (10). 

7. Ratchet according to one of the cJaims 1 through 6, wherein the ratchet wheel 
(20) of the ratchet wheel lock (15) is designed with unidirectional teeth (8), 
characterized in that the diameter ratio of the shell circle (21) to the root circle 
(22) of the teeth (8) is between l.l and 1.2, and preferably 1.16666. 

8. Ratchet according to one of the claims 1 through 7, characterized in that the 
angular distance between two neighboring teeth (Ba, 8b) in each case is 
between 15 and 18 angular degrees. 

9. Ratchet according to one of the claims 1 through 8, characterized in that the 
center point (M) of the bore (9a, 9b) Is arranged on a line (x-x) that runs 
substantially at the level of the top edge (11) of the side piece (la, lb). 

10. Ratchet according to one of the claims l through 9, wherein the guide link (12) 
displays at one end (18) of Its divided-circle shaped embodiment a catch recess 
(13) for fixing the actuating hand-lever (14) in the neutral position when the 
lock (15) of the strap winding shaft (23) is released by means of the pawl (16) 
that can be engaged In the catch recess (13), characterized In that the guide 
link (12) displays at the other end (19) of its divided-circle shaped embodiment 
a second catch recess (17) for fixing the actuating hand-lever (14) in its 
actuating end-position. 

11. Ratchet according to one of the claims 1 through 10, characterized in that the 
diameter of the shell circle (21) of the ratchet wheel (20) Is double the width (2 
X B) of a side piece (la, lb). 
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1.) Tightening ratchet with a slotted shaft rotatably supported on a tightening frame 
for tightening of a loose strap and with a tightening lever rotatably supported on 

the slotted shaft: 

1. The slotted shaft is fixedly connected to the ratchet wheel of a ratchet lock. 

2. Supported on the tightening lever is a pawl (tightening slide), which 

2.1 engages the toothing of the ratchet wheel under spring pressure and 

2.2 blocks the rotational nrrovabiilty of the tightening lever relative to the slot- 
ted shaft In the tightening direction. 

3. Supported on the tightening frame is a pawl (holding slide), which 

3.1 engages the toothing of the ratchet wheel under spring pressure and 

3.2 blocks the rotational movability of the slotted shaft relative to the tighten- 
ing frame in the direction opposite to the tightening direction. 

4. Arranged on the tightening frame is a first bridge that is parallel to the slotted 
shaft. 

5. The lay-on side of the tightening frame runs approximately parallel to the 
tangent that runs through the first bridge and touches the peripheral side of 
the slotted shaft facing away from the tightening lever. 

Charartftrjsrrr°- 

6. The tightening frame (1) connecting the slotted shaft (2) and the first bridge 
(13) to each other is extended beyond the slotted shaft (2). 

7. At the end of the extension arm (17) a bridge (18) running parallel to the 
slotted shaft (2) can be attached. 

8. The first bridge (13) is provided with a guide slot (22). 

2.) Tightening ratchet according to clairfi 1, characterized in that the first bridge (13) 
is removably attached to the tightening frame (1). 
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3. ) Tightening ratchet according to claim l or 2, characterized in that the distance 

(23) of the strap guiding slot (22) from the lay-on side (14) of the tightening 
frame (1) Is approximately equal to the distance of the second bridge (18) from 
the lay-on side (14) of the tightening frame (l). 

4. ) -nghtenrng ratchet according to one or several of the preceding claims, character- 

ized in that at least one of the bridges (13, 18) is formed as a bolt with a slot 
passing through in the direction of Its longitudinal axis. 

5. ) Tightening ratchet according to one or several of the preceding daims, character- 

ized In that at least one of the bridges (13, 18) is removably attached to the 
tightening frame (1), especially fastened by screw. 

6. ) Tightening ratchet according to one or several of the preceding claims, character- 

ized in that at least the bridge (13) provided with a strap guiding slot (22) is 
attachable to the tightening frame (22) so as to be rotatable around a spindle 
that Is parallel to the slotted shaft (2). 
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TlQhtenina Ratehi>t far Lashing Strap s 

The invention relates to a tightening ratchet with the features of the preamble of 
claim 1. 

In a known tightening ratchet of the type stated above, the first bridge serves exclu- 
sively the connection of the tightening ratchet to a belt band or to the fixed end of 
the lashing strap to be tightened. In order to turn the slotted shaft and to tighten the 
belt or the loose end of the lashing strap pulled through the slot of the slotted shaft, 
the tightening lever is always swung in one direction, namely In the direction away 
from the firet bridge. The fact that the actuation direction of the tightening lever Is 
only possible towards one side can be disadvantageous In certain application cases of 
the tightening ratchet. 

The invention, in contrast, is based on the task of developing a tightening ratchet, of 
the type stated at the beginning. In such a way that its slotted shaft, according to 
the manner of Its Installation, is rotated during the swinging of the tightening lever 
either in the direction toward the fastened strap end - In the Ibllowing called "fixed 
strap" for short - or in the direaion away from the fixed strap, in order to tighten 
the strap pulled through by the slotted shaft - which strap Is called the 'loose strap- 
in the following. This task is achieved through the characterizing portion of claim 1. 

To be able to use the tightening ratchet in such a way that, through the swinging of 
the tightening lever, the slotted shaft of the ratchet Is turned or tightened in a direc- 
tion towards the fixed stnap, requires merely that an additional bridge be attached 
for installation into the fixed strap at the end of the extension arm, and that the first 
bridge be provided with a strap guide slot. The loose strap Is guided thrx)ugh the 
strap guide slot before It is pulled through the slot of the slotted shaft. If now the 
tightening lever is swung In the direction of the fixed strap and thereby the slotted 
shaft is rotated in the tightening direction, then the slot guide ensures that the loose 
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strap, or rather, the loose end of the lashing strap is aligned in the intake region In 
the tightening frame In a manner approximately parallel to the lay-on side of the 
tightening frame or in approximately a straight line with the longitudinal course of 
the end of the fixed strap. In addition, the slot guide prevents, during the swinging 
of the tightening lever in this Installation position, the rotation of the tightening 
frame together with the tightening lever. Thus, through the strap guiding slot, the 
strap-guiding end of the tightening frame is, to a certain degree, fixed at the tight- 
ened region of the loose strap or the loose end of the lashing strap. 

Through the characterizing portion of dalm 2, a first, conventional bridge can be eas- 
ily replaced with such a bridge having a guide slot. 

Through the characterizing portion of dalm 3, It Is ensured that the fixed strap and 
the loose strap in their adjoining region at the tightening ratchet run approximately 
on a straight line that is Itself aligned approximately parallel to the lay-on side of the 
tightening frame, whereby the tightening frame rests with Its lay-on side fully or flat 
on the goods to be lashed and is not tilted with respect to the surface Of the lashed 
goods during the lashing, which tilting could cause damage to the surface reglort of 
the lashed goods. 

In the embodiment according to claim 4, the slot guide and the bridge are formed Irt 
such a way that they can be used, according to choice, for forced guiding of the 
loose strap or for insertion into the fixed strap. If the tightening ratchet is to be in- 
stalled In the fixed strap for operation in the conventional course of movement, then 
indeed no bridge at all need be attached to the end of the extension arm. IP, how- 
ever, an installation for a reversed course of movement, according to the Invention, 
is desired In the tightening of the lashing strap, this requires in addition only that an 
additional bridge or bolt be attached at the end of the extension arm, which bridge or 
bolt now serves for insertion into the fixed end of the lashing strap, while the first, 
slotted bridge serves for guiding the tightened end of the loose strap. 

Through the characterizing portion of claim 6, the rotational position of the bridge 
and/or slot guide can automatically adjust to the tightening dir^tion of the fixed 
and/or loose strap. 
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An embodiment example of the Inventive object is explained In detail withilthe aid of 
the figures. In the drawings: :| 

Fig. I shows a perspective view of a tightening ratchet of conventlorial design, 
by the aid of which the basic functioning of a tightening reitdiet Is ex- 
plained, i| 

Fig. 2 shows a side view of a tightening ratchet formed according to the Inven- 
tion, viewed In the direction of arrow II in Fig. 1 In the tightenelcl position 
of the fixed strap and loose strap, \ 

i 

Fig. 3 shows a side view similar to Fig. 2 wherein Che tightening fraiike of the 
tightening ratchet. In onJer to reverse the movement course dprlng the 
tightening of the slotted shaft, is Inserted Into the end of the fiiced strap 
by the end of the extension arm, i 

j 

Fig. 4 shows a schematic representation of the guiding of the loose st^p in the 
installation of the tightening ratchet according to Fig, 3, and 

Ftg- 5 shows a side view of the tightening ratchet according to the invention in a 
swung-up position of the tightening lever, wherein the blocking of the ro- 
tational movablllty of the slotted shaft relative to the tlghteningjl frame is 
canceled by force. 



The tightening ratchet represented in Rg. 1 consists in essence of the tightening 
frame 1, the slotted shaft 2 rotatably supported at the front end of the tijghtenlng 
frame 1 for tightening the loose end 3 of the lashing strap or of the loose!* strap 3, 
and the tightening lever 4 rotatably supported on the slotted shaft 2. Th^ slotted 
Shaft 2 is fixedly connected at both ends In each case to a ratchet wheel 5 of a 
ratchet lock. Supported on the tightening lever 4 is a firet pawl, which In thife follow- 
ing Is called the ''tightening slide 6" for short. The tightening slide 6, under the 
pressure of the spring 7 supported on the tightening lever 4, engages with itb prong- 
like ends 9 the toothing 8 of the ratchet wheel 5 and blocks the rotational n^vabiilty 
of the tightening lever 4 In relation to the slotted shaft 2 in the tightening iJlrection 
12. : 

130046/0246 



PA(£37/42'RCVDAT7m/20D6 8:13:36 PM [Eastern DayfigM 



BEST AVAILABLE COPV 



07/18/2006 19:20 FAX MERCHANT & SOULO ©038/042 



[, ! .3017371 

u ■ ■ 

On the tightening frame 1, a second pawl - in the following called t|ehh6ldlng slide 
10" for short - Is supported so as to be displaceable In the direction of iHe 'toothing 8 
of the ratchet wheel 5. "nie holding slide 10 Is under the pressure Af ithej spring 11 
supported on the tightening frame 1, which spring presses the holdijig ^llile against 
the toothing 8 of the ratchet wheel 5. Upon the falling of the holding ^ii[je io into the 
toothing 8 of the ratchet wheel 5, the rotational movabllity of the s|5t!ted!ishaft 2 in 
relation to the tightening frame 1 Is blocked in the tightening dire|ction |12 of the 
tightening lever 4. r, ! - 

f. ; . 

Arranged on the rearward end of the tightening frame 1 is a firet bjld^e !13, which 
runs parallel to the slotted shaft 2. The lay-on side 14 of the tlghtenlilglfraiine l runs 
approximately parallel to the tangent 16 that runs through the firsSi brWge 13 and 
touches the peripheral side 15, facing away from the tightening levef 4,.ot the slot- 
ted shaft 2. ^ ! ' ^ 

The tightening frame 1 connecting the slotted shaft 2 and the first bridge l!3 to each 
other is extended beyond the slotted shaft 2. Attachable at the end of the Extension 
arm 17 is a bridge 18 likewise running parallel to the slotted shaft 2, fbr' WMch corre- 
sponding bores 19 are placed in the side pieces 20 of the tightening fr4me 1. ihe 
first bridge 13 is provided with a guide slot 22 for the loose end of the Jajsriing strap 
or the loose strap 3. i , , 

The first bridge 13 is removably attached to the tightening frame 1/ which can be 
made possible through a screw connection. The distance of the guide! sjo* 22 of the 
first bridge 13 from the lay-on side 14 of the tightening frame 1 is apprrjximately 
equal to the distance of the bridge 18 attached to the extension arm 17 ^rom the lay- 
on side 14 of the tightening frame 1. These distances are labeled as 23r:iA Fig. 3, 

According to choice, both bridges 13, 18 can also be fbrmed as bolts with sl^ts pass- 
ing through In the direction of the longitudinal axis. At least the fTrit hhdge 13 
forming the guide slot can be supported so as to be rotatable in relation jto the tight- 
ening frame around an axis that Is parallel to the slotted shaft. ' 
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For conventional operation of the ratchet, the tightening frame 1 is inaited with the 
nrst bridge 13 Into the fixed end of the lashing strap or into the fixec 'sthap 24. In 
this case, the extension arm 17 and its bores 19 have no function. Ini order to lash 
tight the loose strap 3, the latter is pulled through the guide slot 22 1 if the slotted 
shaft 2 with the loose strap end 21 until a certain pre-tensioning, easllyl applicable by 
hand. Is present on the goods to be lashed. Then the tightening leve r 4 is swung 
back and forth multiple times in the tightening direction 12, i.e. away flom the fixed 
strap 24, in a swinging range Of approximately 120*. Thereby, the slot) ed-ishaft 2 is 
rotated. The loose strap 3 is tightened, the loose strap end being clamp ad firmly be- 
tween the loose strap 3 and the slotted shaft 2 and thus not slipping out 

In the Installation of the tightening ratchet according to Figs. 3 and 4, i ie tightening 
frame l is inserted with the bridge 18 provided on the extension arm li. into the end 
of the fixed strap 24. The first bridge 13 displays a guide slot 22. The « nd 21 of the 
loose strap 3 Is first pulled through the guide slot 22 (Fig. 4), beforj It' is pulled 
through the shaft slot 26 of the slotted shaft 2. In order to tighten the si itt^d shaft 2 
or rather the loose strap 3, the tightening lever 4 is swung bacic and IW th In the al- 
ternative tightening direction 27 (Fig. 3), as this was described in detail in reference 
to Fig. 2. The alternative tightening direction 27 is towards the fixed stra > 24. During 
this, the guide slot 22 of the first bridge 13 holds the loose strap 3 in a straight line 
with the alignment of the fixed strap 24, even though the loose strap 3^ winds up on 
the peripheral side 28 of the slotted shaft 2 facing away from this straigh : iiiie. 

Rg. 5 shows the conventional manner of loosening the tightening ratchiit ideated in 
the tightening position. For this, the tightening slide 6 is merely pulled out if its en- 
gagement with the toothing of the ratchet wheel 5 and the tighteninj i lever 4 is 
swung through until the control cam 29 provided on its bearing pei ipl^ery also 
pushes the holding slide 10 out of its engagement position In the tootH ngls of the 
ratchet wheel 5. Under the tension of the loose strap 3, the slotted shaf : 2 then ro- 
tates far enough that the loose strap end 21 can be easily pulled out of t|e ^haft slot 
26. 
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